Evidence-informed policy and practice call on research addressing a broad range of research questions: evaluating the need for, and development, implementation, acceptability and effectiveness of interventions. Synthesizing this evidence requires methods that integrate the findings from diverse study designs. This article reports the development of a new model of research synthesis for this purpose. On completion of a series of substantive reviews, methodological reflections addressed: the interrelationship between review questions, relevant theory and values within the review process; methodological similarities and differences with more conventional reviews of effectiveness; the added value in terms of conclusions and specific recommendations; and the relevance to public policy. K E Y WO R D S : evidence-informed policy and practice; public health; public policy; qualitative research; research synthesis; systematic reviews; trials
Background
There are several steps required to develop the evidence relevant to informing policy and practice. The first is recognizing a need for intervention, where 'intervention' is interpreted as any policy or public service practice that may affect other people's lives. This is followed by efforts to develop feasible interventions that are acceptable to potential recipients; and finally developing strategies to support appropriate implementation and evaluating the effects of interventions. Designs and methods for the different types of primary research needed at each of these steps are well developed (e.g. Boruch, 1997; Campbell and Stanley, 1966; Green and Kreuter, 1991; Haines and Donald, 1998; Hawe et al., 1990) . For example, Hawe et al. (1990) describe the use of cross-sectional surveys or indepth interviews for evaluating need and developing interventions, and randomized controlled trials or other types of experimental designs for evaluating effects. Thus across the steps, both 'qualitative' and 'quantitative' research methods are required.
Systematic reviews have become an important tool for facilitating evidenceinformed policy and practice as they bring together, and combine, the findings from multiple studies. The strength of such methods lies in their explicit attempts to minimize the chances of drawing wrong or misleading conclusions as a result of biases in primary studies (e.g. the methodological quality of each study is assessed to determine the validity of its findings) or from biases arising from the review process itself (e.g. attempts to find as many as possible of all existing relevant studies are made and two reviewers conduct many of the stages of the review independently) Mulrow and Cook, 1998) .
Systematic review methods for seeking, appraising and synthesizing the 'quantitative' findings about the effects of interventions from experimental studies have seen considerable advances in the last 20 years (e.g. Cooper and Hedges, 1994; Egger et al., 2001; Oliver and Peersman, 2001 ). Critiques about the usefulness of systematic reviews of the effects of interventions for helping policymakers, practitioners or other groups to make decisions have appeared in the literature. These suggest the following kinds of factors which can limit their utility: a lack of rigorous studies, particularly in relation to the evaluation of multifaceted and multilevel social interventions; estimates of the benefit or harm from interventions stripped of context (e.g. details of appropriateness, feasibility and implementation issues); and the potential loss of learning from less rigorous studies excluded from reviews (e.g. Greenhalgh et al., 2003; McDonald, 1997; Macintyre, 2001; Oliver, 2001; White, 2001) . Including a range of study designs as well as 'qualitative' data alongside the 'quantitative' data on effects from trials is a potential way of meeting some of these challenges.
This article describes a new model for research synthesis; an emerging framework for combining the findings of different types of studies, including those which collect 'qualitative' data, within a systematic review. This framework facilitates the conduct of systematic reviews to address questions beyond effectiveness.
The Social Science Research Unit (SSRU), at the Institute of Education, University of London, in the UK, has been engaged in a programme of methodological development for systematic reviews of social interventions since 1993. The early reviews adapted systematic review methods developed for health care to answer questions about the effects of health promotion interventions (Oakley et al., 1995 Peersman et al., 1996) . Later reviews, conducted within the Evidence for Policy and Practice Information and Co-ordinating Centre (EPPICentre) at SRRU, began to explore ways of addressing questions about the
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development, appropriateness and implementation of interventions alongside their effectiveness. This involved collecting data from trials of workplace health promotion interventions on the involvement of employees in the development of the intervention (Harden et al., 1999; Peersman et al., 1998) ; collecting and synthesizing 'qualitative' data from trials of smoking cessation interventions for pregnant women on women's views about the appropriateness of those interventions ; and collecting and synthesizing 'qualitative' data from within trials and 'process evaluations' of peer-delivered health promotion interventions for young people on appropriateness and implementation issues (Harden et al., 2001a ).
An opportunity to develop and extend these initial methodological explorations further was presented when undertaking a series of reviews on the barriers to, and facilitators of, young people's mental health, healthy eating and physical activity (Harden et al., 2001b; Rees et al., 2001; Shepherd et al., 2001 ; for a report integrating all three reviews see Shepherd et al., 2002) . This article uses the last two reviews as a suitable case study of research synthesis for public policy across different sectors. While these reviews were commissioned to inform public health policy, their findings and methods are applicable across public policy sectors including education, transport and social care.
Methods
The reviews were carried out between 2000 and 2001 and were funded by the Department of Health (England). They aimed to inform decision-making about effective interventions to implement in each of the topic areas as well as decisions about the future development and evaluation of interventions.
Both reviews were conducted according to the standard stages of a systematic review: setting the review question; developing a review protocol; searching for studies across a range of bibliographic sources; applying inclusion and exclusion criteria; assessing methodological quality; extracting data; and synthesizing findings (e.g. Cooper and Hedges, 1994; Egger et al., 2001; Peersman et al., 2001) . Figure 1 presents an overview of all stages of the reviews and the approach taken. At the start of the series of reviews we had hypothesized that the overarching review question, 'What are the barriers to, and facilitators of, health and behaviour amongst young people?' could be answered by a broad range of studies that were capable of identifying barriers and facilitators, including surveys, cohort and case-controlled studies, controlled trials and qualitative studies. A comprehensive mapping and quality screening exercise to identify and describe the types of studies falling within our topic areas and age groups of interest had revealed a large number of studies (n = 186 see Figure 1 ). We grouped these studies, according to their methodological focus, into two main study types: (i) 'intervention studies' which could potentially identify effective, ineffective and harmful interventions for promoting physical activity and healthy eating; and (ii) 'non-intervention' studies which described factors associated with physical activity and healthy eatiing. For 'intervention studies', we further grouped those according to the evaluation design they had employed. In line with Juni et al., 2001; Kleijnen et al., 1997) , we grouped these studies according to whether or not they had employed such designs. We presented the results of our mapping, and our rationale for the way we had coded studies, to the project funders and other key stakeholder groups represented on our steering group. Through discussion with this group we prioritized a subset of studies for in-depth review. Methodological priorities were for 'intervention studies' that possessed the characteristics of rigorous evaluations of the effects of interventions (e.g. employment of a control/comparison group); and for 'non-intervention' studies set in the UK that directly reported young people's views.
The substantive review questions about barriers to, and facilitators of, young people's health presented us with a diversity of appropriate study designs and methods for data collection and analysis (see Table 1 ). Each set of studies independently entered a quality assessment and narrative and tabular synthesis, before the findings from each synthesis were juxtaposed in a cross-study synthesis. Details of the qualitative assessment are presented in the original reports, and in a methodological paper elsewhere Rees et al., 2001; Shepherd et al., 2001 ). We extracted from the studies of young people's views their identification of actual influences on their behaviour and health (barriers and facilitators) and potential influences (recommendations for intervention) in a qualitative analysis, then compared the findings with the populations, interventions and outcomes addressed in outcome evaluations. Method of data collection Integral process evaluation Self-completion questionnaire with fixed Yes = 13 response options only = 6 Self-completion questionnaire with open No = 9 response options only = 0 Self-completion questionnaire with fixed and open response options = 6 Interviews and/or focus groups = 11
Method of data analysis
Methodological quality of study Descriptive and/or inferential statistics = 9 'Sound' = 7 Qualitative data analysis = 11 Other = 15 Combination = 3
On completing the reviews we reflected on the process of preparation and the applicability of the findings by:
• tracing the interrelationship between review questions, relevant theory and values and reflecting on their impact for all subsequent stages of the review; • describing the review processes and methods in generic terms and comparing these with those described in 'traditional' accounts of systematic reviews of the effects of interventions; • searching for alternative ways of articulating the parts of our review process and methods which did not feature in the above accounts; • examining the number and type of recommendations we were able to make (and the types of evidence they rested on) in comparison to conducting a systematic review of the effects of interventions in isolation (i.e. without looking at non-intervention studies); and • seeking UK government policy initiatives whose remit encompassed topics addressed by the evidence synthesized in the reviews.
Findings

Review Questions, Theory and Values
The Theory underpinning the interventions had also influenced the review process. In order to group interventions with similar aims, we had drawn on contemporary theoretical models in health promotion (e.g. Hawe et al., 1990; Tones and Tilford, 1994) to conceptualize categories of intervention or barriers and facilitators. These theories suggest that maximum effectiveness is more likely to be derived from interventions that are multifaceted and target barriers and facilitators operating at three interrelated spheres: the individual (e.g. knowledge, attitudes, selfesteem); the community (e.g. social support networks, family relationships); or the wider society (e.g. social class, access to resources and services). However, when faced with data from primary studies, we found that these spheres of influence (individual, community and society) were more readily apparent in the findings of the young people's views studies when described as: self; family and friends, and school (two overlapping communities); and practical and material resources (wider society). This minor adjustment to better reflect how young people expressed their views also facilitated a more direct link between the findings of the views synthesis and the evidence about intervention effectiveness in terms of potential for influencing young people's behaviour and health. Subdividing
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the 'community' sphere into young people's lives inside and outside of school matched a distinguishing boundary for many intervention studies.
Values had also influenced the review process: the values of the people studied in the reviews and the values of the review team and steering group. Young people's voices were put at the centre of our review by restricting our in-depth review of non-intervention studies to primary studies that privileged young people's own analytical observations about the barriers to, and facilitators of, their health behaviour rather than relying on observational methods to make inferences about barriers and facilitators, for instance, through statistical correlation. We considered young people's views as a valuable resource for informing the development of interventions. Their perspectives on their social worlds and everyday lives may not be accessible to adults or by research conducted 'on' rather than 'with' children (Mayall, 2002; Moore and Kindness, 1998; Shucksmith and Hendry, 1998) .
The values held by the team of reviewers (and supported by the steering group) regarding research methodology were evident in the emphasis placed on matching the research questions to the types of included primary studies, and the concern that research should fully integrate the views of those being researched. The 'paradigm wars' in the social sciences often posit 'qualitative' research over 'quantitative' (especially experimental) research (Oakley, 2000) . We valued and included both types in our reviews but used them to answer quite different questions. Table 2 shows how the synthesis of the studies of young people's views was presented within a theoretical framework appropriate for health promotion.
Comparison with Traditional Accounts of Systematic Reviews
On reflection we could see that the reviews had retained a number of characteristics of more conventional systematic literature reviews. The review questions had driven the review methods, and the subquestions had driven the methods for analysing subsections of the literature. We had set clear inclusion criteria for the topic of each review and the two types of studies we wished to include: effectiveness studies and studies expressing young people's views. Data had been extracted from controlled trials and their methodological quality had been assessed by two researchers working independently using a well developed tool already available (Peersman et al., 1997) . The same approach was adopted for studies of young people's views, although new tools were used for extracting data and assessing their quality. The conventions of independent data extraction by two reviewers, and presentation of all the extracted data, had been adopted in order to maximize accuracy and transparency. The reviews had relied on subjective judgements transparently reported at key stages in setting the questions (the policy-makers' choice of topics in the original commissioning, and the subsequent detailed focus); and in finding the answers (the reviewers' choice for setting inclusion criteria for study types, framing subquestions, and identifying key concepts when extracting data and synthesizing findings).
Although traditional accounts of systematic reviewing had provided the principles to guide the searching and appraisal stages, they had not provided methodological descriptions that were applicable to the synthesis. 
Articulating Methods for Synthesizing Findings
The terms of data extraction, quality assessment and narrative synthesis, commonly used in systematic review reports, did not adequately describe the detailed procedures for gathering and making sense of the findings from the diverse studies of interest. The following reflections draw on some methodological concepts more usually associated with qualitative analysis or theoretical discussions.
The controlled trials had been described according to the outcomes assessed, the interventions evaluated, and the effects found. Immersing ourselves in these data, we undertook a narrative synthesis to identify patterns of factors relating to success (or otherwise) of interventions.
For studies of young people's views, a preliminary tool had been available for quality assessment, but not for categorizing or synthesizing extracted data on the study findings. Again, immersing ourselves in these data, we thought about the findings of each study in terms of how they might contribute to answering questions about the development of interventions. Four main questions emerged regarding: (i) what physical activity/healthy eating meant to young people; (ii) what stopped young people from being physically active or eating healthily; (iii) what helped young people to be physically active or eat healthily; and (iv) young people's own ideas about how to promote their physical activity or healthy eating. Studies were categorized according to which of these questions they addressed, and similarities and differences in study findings were highlighted and explanations sought through thematic analysis. Examples of the results of the thematic analysis are illustrated in Table 2 .
To synthesize findings across the two types of evidence, working within each of the spheres of influence (the self, family and friends, school, and practical and material resources) we juxtaposed findings from the synthesis of intervention studies with findings of the synthesis of young people's views studies. This allowed us to assess the interventions that had been evaluated for their effectiveness in light of young people's views to answer two questions: (i) to what extent have interventions addressed the barriers identified by young people? and (ii) to what extent have interventions built on the facilitators identified by young people? By constant comparison of the findings from each synthesis, we looked for: interventions that diminished identified barriers; and interventions that built on identified facilitators. Examples of the findings of this process are illustrated in Table 3 .
These findings now raise the question as to what extent they are complete and unbiased. Systematic reviews of effectiveness seek complete and unbiased evidence with exhaustive searching and examination of the distribution of effects sizes in order to avoid inaccurate estimates of effect sizes (Egger and DaveySmith, 1995) . There is a debate amongst those developing synthesis methods for qualitative research regarding the need for exhaustive searching (Dixon-Woods et al., 2004) . Some argue that the principles of theoretical or purposive sampling used in primary qualitative research can be adopted by reviewers (e.g. Booth, 2001; Schreiber et al., 1997) . Dixon-Woods et al. (2004) suggest that adopting theoretical sampling in a review would mean that 'the reviewer could stop Evaluation 11 (4) No matching evaluations identified access; ' healthy food' is expensive and difficult to access reading and synthesising papers once satisfied that sufficient data existed for each category generated by the review'. Others are concerned, however, that such sampling would miss relevant findings and lead to an incomplete understanding of the phenomenon under study (e.g. Jensen and Allen, 1996) .
In our reviews, we employed exhaustive searching for all our evidence, views studies as well as effectiveness studies. Sequential examination of the eight studies of young people's views of healthy eating revealed new themes arising from each study. Thus we cannot be sure that, collectively, research in this area has exhausted young people's views of what influences their healthy eating. However, the same exercise with the 17 studies of young people's views on physical activity suggested that we might be beginning to approach theoretical saturation as the last two studies did not identify any new themes. In our reviews exhaustive searching was clearly necessary and new primary research may reveal more themes. However, there is a need for methodological work comparing the findings of a synthesis when (a) exhaustive searching is done and all studies found are included in the synthesis or (b) theoretical sampling is used and only some studies are included in the synthesis. A critique of the studies from the perspective of health inequalities reveals that despite exhaustive searching the available studies only provide evidence about the views of particular categories of young people. The evidence is therefore partial. Indeed, our reviews show that little attention has been paid to categories marginalized socioeconomically or by school exclusion. Further primary research in this area should reveal more insights into potential influences on young people's health behaviour. Nevertheless, this gap does not undermine the findings of the reviews. The recommendations for developing and evaluating interventions and for implementing effective interventions are valid. However, little is known about interventions that will, or might, reduce health inequalities rather than merely increase the healthy behaviour of those least at risk.
In summary, the framework facilitated the synthesis of findings from 'qualitative' as well as 'quantitative' data. It employed 'qualitative' analysis methods to synthesize findings alongside more conventional systematic data extraction with tools previously developed.
'Added Value'
These reviews have added value compared with conventional reviews of effectiveness. Including studies of young people's views provided a detailed context for the interventions and explanations for their effects. The framework we developed placed empirical findings in a matrix that combined a theoretical dimension (in this case drawn from theoretical models for health promotion) with a methodological dimension (in this case distinguishing studies of young people's views from sound outcome evaluations, and other outcome evaluations). This framework allowed different types of questions to be addressed within the same review. Some of these questions were addressed by studies individually, but some could only be addressed by a synthesis of different studies. A structured narrative reporting these studies and their findings built a more complete picture of young people's views than could be provided by single studies. The synthesis
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of young people's views studies with outcome studies provided a more complete picture of barriers and facilitators than either alone.
The added value of our review framework also lies in its ability to examine systematically a much wider literature than is usually included in systematic reviews to draw conclusions and suggest recommendations for policy and practice (and also to answer a broader range of questions relevant to policy and practice, e.g. 'Is it needed?' 'Is it appropriate?'). When soundly evaluated interventions were shown to be effective, we recommended these for implementation. Where they also matched young people's views we were able to present them in the context of young people's understanding of their own lives. When other interventions matched young people's views but were unclear in their effects, they were recommended for further development and evaluation. When gaps were apparent, we recommended that new interventions be developed and tested to fill them. Our review framework therefore helped us to systematically draw conclusions and recommendations about the need for appropriate intervention and development, as well as implementation and an evaluation agenda. We illustrate this here, again using two of the reviews in the series on physical activity and healthy eating.
Conventional reviews of effectiveness in the areas of healthy eating and physical activity would have been able to draw on seven sound outcome evaluations to draw conclusions about effectiveness and make recommendations about implementing policy and practice. The reviews discussed in this article drew on an additional 15 outcome evaluations which could not be relied upon for conclusions about effectiveness, and 24 studies of young people's views.
The studies of young people's views identified barriers, facilitators and recommendations from young people for healthy behaviour. Barriers and facilitators that had been addressed in interventions evaluated by methodologically 'sound' outcome evaluations led us to conclusions about implementing six interventions that were both appropriate and effective. Other outcome evaluations that addressed barriers or facilitators identified by young people but needed further rigorous evaluation as to their effectiveness led us to draw conclusions about promising interventions. These conclusions led to recommendations for a research agenda based on appropriate and feasible interventions that could be evaluated for their effectiveness. Barriers, facilitators and recommendations from young people which were not addressed in any of the intervention evaluations led us to draw conclusions about opportunities for new interventions and subsequent evaluation.
Policy Relevance of Synthesized Evidence
In order to assess the evidence synthesized in terms of its relevance to policy and practice, we used the barriers and facilitators identified by young people as a starting point, sought current UK government policy initiatives that could address them, and then examined whether there was any evidence to support their effectiveness.
We found several relevant key policy initiatives from different government departments outlining national standards and overall frameworks for public Evaluation 11 (4) services, where provision and delivery of specific interventions were to be determined on the basis of local needs assessments and evidence of 'what works'. Many relevant initiatives were led by the department responsible for education and addressed some of the barriers and facilitators young people identified in schools. Other relevant initiatives were led by the department responsible for culture and sport (e.g. to improve sport and art infrastructure within schools) or the department responsible for transport (e.g. for improving road safety thereby encouraging walking and cycling to school). Yet others were jointly led by the departments responsible for health and education (e.g. schemes to improve the nutritional content of school meals).
Having identified effective interventions that match young people's viewsWessex Healthy Schools Award Scheme (Moon et al., 1999a (Moon et al., , 1999b , Slice of Life (Perry et al., 1987) and Know Your Body (Walter, 1989 ) -and collated young people's views more widely, this review could be added to the evidence listed in the National Service Framework for coronary heart disease (Department of Health, 2000) , and used as a resource to inform the 'National Healthy School Standard' and the 'Schools Nutrition Action Group'.
Discussion
There is currently much interest in combining the findings of qualitative and quantitative studies in systematic reviews (e.g. Dixon-Woods et al., 2001; Popay et al., 1998) . We have developed, and propose for wider use, a coherent and flexible framework employing theoretical and methodological dimensions for synthesizing empirical data extracted from a diversity of studies. The key features of this framework for cross-study design synthesis are: identifying clear research questions and appropriate study designs for each synthesis; choosing quality assessment and synthesis methods according to types of studies and findings to be synthesized; and employing a theoretical framework to juxtapose the findings from each synthesis to facilitate comparison.
This framework allows reviewers to address some of the criticisms of systematic reviews of controlled trials by taking more account of social and structural influences in the analysis, and including process and illuminative data. This requires reviewers to draw on a larger proportion of the literature relevant to policy and practice. Importantly for commissioners, it provides transparent methods for deriving conclusions about need for intervention, and recommendations for developing, implementing and evaluating interventions. The evidence synthesized was relevant to a broad sweep of public policy developed by several government departments working independently and collaboratively. Mixing methods has strengthened our reviews and has increased their policy relevance by combining evidence of the effectiveness of interventions with qualitative understanding from people's lives.
The review methods described in this article provide one way to move beyond the study of 'what works' to questions concerning what works for whom, in what contexts and why. In our review examples this was achieved through a 'barriers and facilitators' conceptual framework which provided a way to draw together Shadish and Sweeney, 1991) or through the study of 'mechanisms and contexts' within a realistic evaluation framework (Pawson and Tilley, 1997) . In statistical meta-analysis the mediators and moderators are third variables which help to explain the relationship between intervention and outcomes. Examples of mediators and moderators include age and sex of participants or level of experience of an intervention provider. They are usually specified in advance by researchers on the basis of theory or empirical work. 'Mechanisms and contexts' are explored in realistic evaluation, where the evaluator focuses on the causal mechanisms underlying 'problem' patterns of behaviour or social life and how these might be changed by alternative causal mechanisms (interventions) for particular people within particular contexts. In a realist synthesis (e.g. Pawson, 2002) , evidence from diverse study types is examined in order to create middle-range theories about how and why particular families of interventions work.
Our methods have similar aims to these alternatives but differ in the way these aims are achieved. In contrast to the 'mediators and moderators' approach, we used young people's views to specify the 'third variables' of interest and, in contrast to the approach taken in realist synthesis, we used the principles of systematic reviews (e.g. exhaustive searching, quality assessment prior to synthesis) in our synthesis of evidence from diverse study types. Elsewhere we describe how we have built on this framework with a meta-analysis (Thomas et al., 2004) . Where numerical data are available and suitable for meta-analysis, there is the option to undertake sensitivity analyses to determine whether elements of interventions that potential recipients consider important influences on their lives do indeed influence the effect size. While the current review described barriers and facilitators qualitatively, even when the primary studies included quantitative data, Roberts and colleagues took the reverse approach of describing factors influencing behaviour quantitatively, even when the original data were qualitative (Roberts et al., 2002) . They employed Bayesian methods to combine qualitative and quantitative studies in a systematic review of factors affecting uptake of childhood immunization. Conceptually similar to our reviews that sought factors affecting young people's health behaviour, it provided a quantitative estimate of the influence of each factor (such as lay beliefs, professional advice, child health or structural issues) but no transparent link to their recommendations for policy and practice (such as education and follow-up schedules). In contrast, our methods gave no quantitative assessment of the importance of each barrier or facilitator, but provided explicit recommendations for policy and practice based on transparent evidence. There may be benefit in combining the two approaches in an attempt to prioritize explicit recommendations.
In the literature on methods for research synthesis a distinction has been made between 'integrative' and 'interpretive' reviews. For instance, Noblit and Hare Evaluation 11(4) (1988) describe integrative reviews as being suitable for 'quantitative' studies whereby findings are aggregated or pooled using techniques such as statistical meta-analysis. Interpretive reviews on the other hand are suitable for 'qualitative' studies where the aim for synthesis is to achieve a higher-order interpretation through understanding how individual studies included in the synthesis connect and interact. However, Dixon-Woods et al. (2004) suggest that this division is too simplistic and many reviews show both integrative and interpretive characteristics whether they are dealing with 'qualitative' studies, 'quantitative' studies or both. This is certainly the case in our reviews. For example, we used an integrative approach to synthesizing the effect sizes from trials, but we were using an interpretive approach when we compared the content of the interventions evaluated by the trials to the 'theories' of young people on what helped and hindered their health behaviour which had been derived from the synthesis of views studies.
A number of methodological questions about this qualitative analysis for research synthesis remain. There are technical challenges such as inter-rater reliability in abstracting qualitative data from individual studies and from within study type syntheses to produce a cross study type synthesis. We are currently exploring the use of specialized software to support our methods of qualitative synthesis (NVivo). We are also developing ways to integrate our qualitative synthesis with statistical meta-analysis as an alternative to Bayesian statistics for deriving quantitative estimates of effects.
Even without these methodological refinements, the new model of research synthesis described here is currently proving useful for framing research synthesis in other populations (children, parents, health professionals and men who have sex with men), in other areas of policy (mental health, newborn screening, HIV prevention, pregnancy prevention), and in another theoretical framework (evidence-informed patient choice). This is an important advance for evaluating policy needs and interventions in complex social arenas that are best understood by drawing on a breadth of literature with diverse study designs.
